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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I(claims 1-8, 9-16, and 22) in the reply 
filed on 20 December 2004 is acknowledged. 



Claim Objections 

2. Claim 9 is objected to because of the following informalities: "suing" in the second to 
last line should be "using". Appropriate correction is required. 

Claim Rejections - 35 VSC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

-v. 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

4. Claims 1, 4-6, and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent 5,696,835 by Hennessey et al. ("Hennessey"). 

Regarding claim 1, Hennessey discloses a method (figure 4) for forming a recipe for de- 
skewing wafers, comprising: 
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learning a first pattern at a de-skew site on a first wafer layer (step 56: method learns a 
grammar template of a target pattern on a first layer of a test wafer; the target pattern is a fiducial 
mark, which is by definition, located at site used for de-skewing wafers); 

saving the first pattern and its location in a recipe for de-skewing wafers (i.e. the 
grammar template pattern and its designated location (i.e. on the test wafer) are somehow saved 
so that they can later be utilized during the run-time phase for comparison to a image patterns at 
step 66); 

learning a second pattern at the de-skew site on a second wafer layer (step 68: primitive 
patterns within a second wafer layer that match primitives of the first (template) pattern are 
learned (i.e. recognized)); and 

saving the second pattern in the same recipe for de-skewing wafers (i.e. the matched 
primitive patterns are saved by maintaining the position of the scope of view window - cf 
column 5, lines 45-55: when the second pattern is not learned, the scope-of-view window moved 
to another location; otherwise, when the pattern is learned, the window saves the pattern and its 
position by remaining in the same place so that subsequent alignment may be implemented using 
the learned pattern) . 

Regarding claim 4, Hennessey discloses comparing the first pattern to the second pattern 
before said learning the second pattern (i.e. the second pattern is compared to the first pattern at 
step 66 before it is learned (recognized) at step 68). 

Regarding claim 5, Hennessey discloses the comparing comprises determining a score of 
similarity between the first pattern and the second pattern (see 152, figure 7). 
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Regarding claim 6, Hennessey discloses said learning the second pattern is performed 
when the score of similarity is less than a threshold (step 68, figure 4: the second pattern is 
recognized when the score (difference) is less than a threshold). 

Regarding claim 22, Hennessey discloses a method (figure 4) for forming a recipe for de- 
skewing wafers, comprising: 

learning a first pattern at a de-skew site on a first wafer layer (step 56: method learns a 
grammar template of a target pattern on a first layer of a wafer; the target pattern is a fiducial 
mark, which is by definition, located at site used for de-skewing wafers); 

saving the pattern in the recipe for a plurality of wafer layers (i.e. the grammar template 
produced at step 56 is saved for later use); 

determining if the first pattern matches a second pattern at the de-skew site on a second 
wafer layer (step 66: the grammar template of the target pattern is compared to at least one 
second pattern ("primitives") located on a second layer of a wafer); and 

using said first pattern to de-skew the first and second wafer layers when the first pattern 
matches the second pattern (step 76 and figure 5: the first layer, corresponding to the layer 
containing the template, and the second layer, corresponding to the layer containing the matched 
pattern, are de-skewed by angularly aligning the two with respect to each other when the 
template matches the primitives). 



5. Claim 1 is rejected under 35 U.S.C. 102(e) as anticipated by U.S. Patent 6,240,218 by 
Michael et al. ("Michael"). 
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Regarding claim 1, Michael discloses a method (figures 1 1 and 14) for forming a recipe 
for de-skewing wafers, comprising: 

learning a first pattern at a de-skew site on a first wafer layer (figure 1 1 details the 
process of learning a template pattern on a wafer to generate a 1-D template image; the template 
pattern is a "good" sample located at a de-skew site (i.e. an area containing a fiducial mark) in a 
wafer layer, and learning the template pattern comprises generating a 1-D projection thereof - 
see e.g. column 7, lines 6-13); 

saving the first pattern and its location in a recipe for de-skewing wafers (i.e. the 
projection of the template pattern is somehow saved so that it can later be utilized during the run- 
time phase for comparison to a 1-D feature image at step 158, figure 14; included with the 
projection of the template pattern is information regarding its location, or origin - see column 7, 
lines 14-25); 

learning a second pattern at the de-skew site on a second wafer layer (figure 14 details the 
process of learning a feature pattern on a wafer to generate a 1-D feature image at step 156; the 
feature pattern is located at the de-skew site in a different wafer layer, such as any of the 
subsequent layers depicted in figure 1, and learning the feature pattern comprises generating a 1- 
D projection thereof - see e.g. column 8, lines 30-37); and 

saving the second pattern in the same recipe for de- skewing wafers (i.e. the projection of 
the reference pattern is somehow saved so that it can later be utilized for comparison to the 1-D 
template image at step 158, figure 14). 

It should be noted that Michael does not expressly disclose saving the first and second 
pattern in a physical medium, such as a memory or the like, however, the claim does not require 
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this. Implicit in Michael's disclosure is that once the projections of the first and second patterns 
are learned, or extracted, they are retained so that they can be compared to each other. Since the 
information pertaining to neither pattern is discarded prior to comparison, both learned patterns 
are both considered to have been "saved," in accordance with the claim language. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 2, 3, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 6,240,218 by Michael et al. ("Michael") in view of U.S. Patent 6,240,208 by Garakani et 
al. ("Garakani"). 

Regarding claim 2, Michael does not disclose learning the first pattern comprises 
determining a score of uniqueness for the first pattern. 
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Garakani discloses a method for identifying reference patterns to be utilized for aligning 
wafers. In particular, Garakani discloses that it is advantageous to select reference patterns that 
are unique. Garakani teaches determining the uniqueness of potential reference patterns, and 
selecting from among the reference patterns on the basis of their uniqueness scores. For example, 
in figure 2, the uniqueness of various reference patterns is measured at step 240, and the 
suggested reference patterns are ordered at step 260 based in part on the uniqueness scores. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Michael by Garakani to determine a score of uniqueness for the first pattern to be 
learned, since Garakani discloses that it is advantageous to select a reference pattern utilized for 
aligning semiconductor wafer layers that is unique, and determining a score of uniqueness 
indicates whether a pattern to be learned is unique (see e.g. column 1, lines 19-32; column 6, 
lines 58-67). 

Regarding claim 3, Garakani discloses selecting a first pattern that has a parameter value 
(e.g. uniqueness) greater than a threshold (see column 7, lines 51-59). Therefore, that pattern that 
is learned and saved according to Michael's teachings is sufficiently unique. 

Regarding claim 7, Michael discloses learning the first pattern comprises removing a 
feature of the first pattern (column 7, lines 25-30: "confusing information" within the pattern is 
deleted). 

However, Michael does not disclose determining a score of uniqueness for the first 
pattern without the feature, and then saving the pattern without the feature when the uniqueness 
score exceeds a threshold, as claimed. 
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Garakani discloses a method for identifying reference patterns to be utilized for aligning 
wafers. In particular, Garakani discloses that it is advantageous to select reference patterns that 
are unique. Garakani teaches determining the uniqueness of potential reference patterns, and 
selecting from among the reference patterns on the basis of their uniqueness scores. For example, 
in figure 2, the uniqueness of various reference patterns is measured at step 240, and the 
suggested reference patterns are ordered at step 260 based in part on the uniqueness scores. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Michael by Garakani to determine a score of uniqueness for the first pattern to be 
learned, since Garakani discloses that it is advantageous to select a reference pattern utilized for 
aligning semiconductor wafer layers that is unique, and determining a score of uniqueness 
indicates whether a pattern to be learned is unique (see e.g. column 1, lines 19-32; column 6, 
lines 58-67). Furthermore, it would have been obvious to compute the uniqueness score of the 
pattern and save the pattern with portions thereof deleted, since Michael teaches that it is 
advantageous to remove extraneous features within the pattern that do not relate to the salient 
features and are simply "confusing" (Michael, column 7, lines 25-30). 

9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
6,240,218 by Michael et al. ("Michael"), as applied to claim 1 above, in view of U.S. Patent 
6,681,151 by Weinzimmer et al. ("Weinzimmer"). 

Regarding claim 8, Michael does not disclose that saving the first pattern in the recipe 
comprises saving a file name of a file including the first pattern. However, at the time of the 
invention, it was well-known in the art to store captured image data into image files. More 
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particularly, Weinzimmer shows that it was obvious to store extracted fiducial patterns into data 
files for later use (see column 10, lines 35-53). Such a method of saving extracted fiducial data in 
a file is advantageous in that the file is easily accessible for future and/or repeated use. 



Allowable Subject Matter 

10. Regarding claim 9, Michael discloses the learning and saving steps, as noted above for 
claim 1. However, Michael does not appear to disclose the step of "dividing," as claimed. 

Michael's disclosure focuses on the problem that patterns to be detected in subsequent 
wafer layers (cf figure 18) may be degraded to point where the are indistinguishable from 
background. See column 1, lines 33-52. 

Michael's disclosure proposes a solution to this problem and is illustrated in figure 7. In 
figure 7A, a 1-D projection of a "good" pattern consists of three discernible spikes. Figure 7B 
shows a degraded pattern to be matched to the good pattern. Two of the degraded pattern's 
spikes have been attenuated, while the third spike is missing (i.e. indistinguishable from 
background noise). Michael's system is able to recognize the degraded pattern even though it 
contains missing features. 

Claim 9 seeks to remedy the same problem but does so in a different way. Michael does 
not disclose "diving additional wafer layers into a plurality of layers where the de-skew site can 
be recognized using the first pattern and at least one wafer layer where the de-skew site cannot 
be recognized using said pattern." In contrast, Michael does not divide out layers whose patterns 
are substantially degraded to the point that they cannot be recognized, because Michael teaches 
that they can be recognized using a 1-D projection even when they arp severely degraded. Since 
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Michael purports that all of the degraded patterns can be recognized, there is no disclosure of 
separating layers where the de-skew site can be recognized from those in which it cannot be 
recognized. 

In addition, Michael does not disclose the learning and saving of an additional pattern for 
recognition of the "cannot be recognized" pattern(s), since none of Michael's de-skew site are 
unable to be recognized. 

For these reasons, claims 9-16 are allowable. 



Related Prior Art 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Patent 5,668,042 by Bae; 

U.S. Patent 4,712,016 by Matsumura; 

U.S. Patent 4,536,239 by Benson; 

U.S. Patent 5,048,178 by Bindra et al.; 

U.S. Patent 4,938,600 by Into; 

U.S. Patent 4,475,122 by Green; and 

U.S. Patent 6,068,954 by David. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Colin M. LaRose whose telephone number is (571) 272-7423. If 
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attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amelia 
Au, can be reached on (571) 272-7414. The fax phone number for the organization where this 
application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the TC 2600 Customer Service Office whose telephone number is (571) 272-2600. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). ^ 
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